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Japanese Published Unexamined Patent Application (A) No. 05-203950; published 
August 13, 1993; Application Filing No. 04-11864, filed January 27, 1992; 
Inventor(s): Tomohiro Yokota et aL; Assignee: Sekisui Chemical Corporation; 
Title of Invention: Light-Converging Sheet and Surface-Light Source Device 

LIGHT-CONVERGING SHEET AND SURFACE-LIGHT SOURCE DEVICE 

CLAIM(S) 

1) A light-converging sheet made of square sheet, wherein multiple prism 
sections with a nearly triangular sectional shape are formed on its one surface 
arranging their edge lines nearly in parallel and diagonally to the edge of the sheet. 

2) A light-converging sheet, wherein multiple sheets, on the surfaces of which 
are formed multiple prism sections with a nearly triangular section, are overlapped 
forming a 5° angle between the edge line of each prism section of one sheet and that 
of the other sheet. 

3) A light-converging sheet, as cited in Claim 1, wherein an angle formed by 
the edge line of the prism section and by the edge of the sheet is in the range of 5 - 
85° in the clock direction or counter-clock direction. 

4) A light-converging sheet, as cited in Claim 1, wherein two sheets are 
overlapped, forming a 5° angle between the edge line of the prism section of one 
sheet and that of the other sheet, and the edge line of the prism section of one sheet 
has a 5 - 85° angle in the clock direction from the edge of the sheet, while the edge 
line of the prism section of the other sheet has a 5- 85° angle in the counter-clock 
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direction from the edge of the sheet 

5) A surface-light source device equipped with the light-converging sheet cited 
in one of the claims 1-4, a photoconductive plate installed behind the light- 
converging sheet and having a printed dot pattern on its back surface, a light source 
installed at least on one side surface of the photoconductive plate, and with a 
reflection plate installed on the back side of the photoconductive plate, wherein the 
edge line of the prism section of at least one light-converging sheet is inclined from 
the axial line of the light source. 

BRIEF DESCRIPTION OF THE INVENTION 

(0001) 

(Field of Industrial Application) 

The present invention pertains to an edge light type surface-light source 
device and its light-converging sheet used for liquid crystal display devices of 
personal computers, wordprocessors, and color televisions. 
(0002) 
(Prior Art) 

Fig. 13 shows a sectional view of the basic structure of the edge light type 
surface-light source device. As shown in the figure, the surface-light source device 7 
primarily comprises: photoconductive plate 6 having printed dot pattern 5 on its 
back surface; cathode tube light source 1 installed at least on the side surface of the 
photoconductive plate 6; reflection plate 3 installed at the back of the 



photoconductive plate 6; light diffusion sheet 4 installed on the front surface of the 
photoconductive plate 6. In front of the surface-light source device 7, liquid crystal 
display device 2 is installed. The dot pattern 5 in the edge light system is a light- 
diffraction dot pattern that is installed on the photoconductive plate 6 for uniformly 
emitting the incident light from the fluorescent lamp 1 on the side surface from 
every area of the display screen, and is named as a pseudo light source. 
(0003) 

When the liquid crystal display screen is used, the light diffusion sheet 4 
functions to prevent the visibility of the light source behind the display screen, i.e., 
dot pattern 5 of the pseudo light, through the liquid crystal display device 2 so that 
the display screen looks like a surface that uniformly emits the light. 
(0004) 

There are primarily two prior art means for improving the light diffusion 
level without showing the printed dot pattern 5: i) a light diffusion agent is coated 
on or contained in the surface of a plastic sheet; ii) a roughening process or a mat 
process is applied to the surface of a plastic sheet. 
(0005) 

As an example of the former means i), there is an example, wherein, a 
material prepared by mixing a light diffusion agent, such as ultra fine calcium 
carbonate, titanium oxide, short glass fiber, or polysiloxane-containing silicon resin 
particles, into a polyester, polycarbonate, or polymethylmethacrylate resin, is 



formed into a sheet by an extrusion machine (Japanese Published Unexamined 
Patent Applications 63-33703, 01-209402, and 01-172801) to made the light diffusion 
sheet for the surface-light source device 7. 
(0006) 

As an example of the latter means ii), there is an example, wherein, in the 
surface-light source device 7 shown in Fig. 1, the sheet processed by the above 
method is installed on the front side of the photoconductive plate 6 or at least on one 
surface of the light-diffusion sheet 4 (Japanese Published Unexamined Utility Model 
Patent Application 02-78924, Japanese Published Unexamined Patent Applications 
60-73618, 02-000017, and 02-84618), wherein the saw teeth-shaped convex strips and 
concave strips are formed in parallel to the axial line of the light source. 
(0007) 

(Problems of the Prior Art to Be Addressed) 

With the former surface-light source device, the light emitted from the light 
source 1 is irregularly reflected at the dot pattern 5 of the photoconductive plate 6 
and is projected forward, but only its small portion is directed in the normal 
direction of the photoconductive plate 6, which makes it difficult to obtain a bright 
display screen. When the amount of the light diffusion agent in the light diffusion 
sheet is increased to improve the light diffusion function, the excessive agent's 
concealing force reduces the light emission level. Accordingly, the surface-light 
source device having said former structure cannot actually produce sufficiently 



bright screen, as shown in Fig. 10 (A method to measure the emission light 

brightness level of the light source is explained later.). 

(0008) 

On the other hand, with the latter surface-light source device, the light 
diffraction by the roughened surface of the light-converging sheet is used and the 
device is better than the former device in terms of light emission level. In this case, 
however, depending upon the types of surface-light source device (thickness of the 
photoconductive plate and of the light-diffusion sheet), the light emission angle of 
the maximum brightness varies. Therefore, when light-converging sheet having a 
specific shape of prism section is used, excellent emission light characteristics can be 
produced from some types of devices, as shown in Fig. 11 but cannot be produced 
from other types of devices, as shown in Fig. 12. Accordingly, to accomplish a light 
source device that can emit the brightest light in the direction toward the user, the 
apex angle of the prisms in the prism section of the light-converging sheet needs to 
be preset for every light source device. When the prism section is formed directly 
on the photoconductive plate, the prism apex angle likewise needs to be preset for 
every photoconductive plate, which is very costly in terms of forming a 
photoconductive plate into such a shape. 
(0009) 

In case when saw-shaped convex and concave strips are used and when the 
convex and concave strips are near the light emission surface, an interference 



pattern called moire strips is often generated depending upon the pitch of the convex 

and concave strips. 

(0010) 

The present invention, to solve the aforementioned problems, attempts to 
present a light-converging sheet that can converge the spread emission light into the 
front surface of the display screen, that does not require the presetting of the angles 
of the prism section according to every type of light source device in forming the 
prisms of the light-converging sheet or photoconductive plate, and that is free from 
the moire strips, and attempts to present an edge light type surface-light source 
device that uses said light-converging sheet. 
(0011) 

(Means to Solve the Problems) 

The inventors found that the light emission characteristics can be freely 
adjusted by positioning the light-converging sheet so that its multiple parallel prism 
sections form a specific angle from the axial line of the light source; thereby 
produced the present invention. 
(0012) 

The first light-converging sheet of the present invention is made of square 
sheet, wherein multiple prism sections having a triangular section are formed on its 
one surface, and their edge lines nearly parallel to each other are inclined from the 
edge of the sheet. 



(0013) 

In the entire specification, the word "sheet" not only refers to a sheet in strict 
sense defined depending upon its thickness but also to a thin sheet generally called as 
a thin film. The "prism section in triangular shape in sectional view" refers not only 
to a geometrically triangular prism in sectional view but also to a prism with a 
convex shaped apex in sectional view, the prism section with a concave-shaped 
bottom section in sectional view between the adjacent prism sections, and to a prism 
wherein at least one of the inclined surfaces of the triangular section is curved to an 
extent not to reduce the light-converging function. The words "nearly parallel" 
means that the edge lines of multiple prism sections, each having a triangular 
section, are virtually parallel. 
(0014) 

A method to measure the emission light brightness level of the surface-light 
source device is explained below. 
(0015) 

As shown in Fig. 9, the normal direction from the emission light surface is 
defined as 0°, and the brightness at point P on the light source device 8 is measured 
by a photometer 12 from several positions within the range of -90° - + 90° having a 
linear axis passing through point P and being parallel to the light source 1. The 
highest value out of the values thus obtained is defined as 100%, and the values 
obtained at the rest of the positions are expressed by %. Then, the relationship 



between the measured position and the brightness level is plotted on the graph. 
(0016) 

Fig. 10 shows the brightness level distribution of the edge light type light 
source device having the basic structure shown in Fig. 13 (The angle y indicates the 
angle formed by the light emission surface and the measured direction. This light 
source device shows that the light emission level is low despite that the user is 
located directly in front of the device (0 6 ). To increase the brightness level in the 
direction to the front surface of the display screen, as explained in the Prior Art 
Section, an idea of using the light-converging sheet, shown in Fig. 13, on one or both 
surfaces of which the saw teeth-shaped roughness in sectional view is formed, was 
proposed, or an idea of applying said roughening process directly to the 
photoconductive plate on the light emission side or on the reflection plate side has 
been proposed. This roughness is processed on the light-converging sheet or the 
photoconductive plate in parallel to the axial line of the light source. In this case, 
however, the maximum light emission angle varies depending upon the types of 
surface-light source device. Therefore, when a light-converging sheet with a prism 
group having a specific shape is used, some light source devices produce excellent 
light emission characteristics, as shown in Fig. 11, but others cannot produce 
excellent light-emission characteristics, as shown in Fig. 12. 
(0017) 

Multiple prism sections of the light-converging sheet function to converge the 
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emission light from said sheet as much as possible into the normal direction to the 
display screen. The angle formed by the inclined surfaces of multiple prism sections 
is 30 - 150°, more preferably, nearly 60 - 120°. When said angle is less than 30°, the 
prism is too difficult to form, and when the angle exceeds 150°, the light-converging 
performance will possibly be dropped. 
(0018) 

The material of the light-converging sheet is not limited to a specific type as 
long as it is a transparent resin. As for the transparent resin, polycarbonate, 
polyester, and polymethacrylate can be cited. The light-converging sheet preferably 
shares the same resin with the base material of the light diffusion sheet which is to 
be explained later. 
(0019) 

Multiple prism sections are generally formed on the light emission surface of 
the sheet, but they can be formed on the incident surface. As for the method for 
forming the prism sections, there can be cited an extrusion method for different 
shapes, a roil embossing method combined with extrusion molding, a hot press 
method for a planar sheet, a monomer casting method, and an injection molding 
method, but the method is not limited to these methods. 
(0020) 

The thickness of the light-converging sheet is 80 /^m or more, preferably, 90 - 
300 fxm. With the thickness 80 ,um or less, shaping of the prism will be difficult. 



(0021) 

Multiple prism sections are formed on one surface of the light-converging 
sheet, as shown in Fig. 1 and Fig. 2, so that the edge line of the prism section forms 
angle 0 from the edge of the square sheet. This angle 0 is preferably in the range of 
5°s; 0 s 85°. When this angle exceeds 85°, a sufficient light-converging effect cannot 
be produced in some cases. Also, when this angle is less than 5° or more than 85°, 
the moire strips are often generated between the edge line of the prism section of the 
light-converging film and the pitch line between the dots of the liquid crystal display 
device. 
(0022) 

To preset the angle 0, the value for converging the spread emission light to the 
front surface of the display screen is sought, while confirming the brightness level 
distribution in every viewing direction by the aforementioned method. 
(0023) 

The second light-converging sheet of the present invention is formed by 
overlapping the sheet constituting the first light-converging sheet in multiple layers 
so that at least a 5° angle is formed between the edge line of the prism section of one 
sheet and that of the other sheet. 
(0024) 

In an most representative example of the second light-converging sheet, two of 
the first light-converging sheet are overlapped in such a way, wherein the edge line 
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of the prism section in one of the sheets and that in the other sheet form a 5° angle 
or larger, and the edge line of the prism section in one of the sheets forms a 5-85° 
angle from the edge of the sheet in the clock direction and that in other sheet forms 
a 5- 85° angle from the edge of the sheet in the counter-clock direction. 
(0025) 

In the second light-converging sheet, when the angle formed by the edge line 
of the prism section and by the edge of the sheet is 0 in the counter-clock direction in 
one of the sheets, as shown in Fig. 7, the angle 0' in the other sheet is preferably 
in the range of 5°^0 <. 85° in the clock direction. The angle 0 in one of the sheets 
and the angle 0' in the other sheet are preferably reversely preset from the edge of 
said sheet in the clock direction and in the counter-clock direction, respectively, and 
they both have an equal absolute value. However, since the edge line of the prism 
section in one of the sheets and that in the other sheet need to form at least 5°, both 
sheets need to be overlapped so that the difference between the absolute values of 
angles 0 and 0' is not less than 5°. With |0 - 0'| < 5°, the moire strips may be 
generated by those prism sections of these sheets. When three of the sheet 
constituting the first sheet are overlapped, the sheets are overlapped so that the edge 
lines of the prism sections of the sheets form a 5° angle or larger. 
(0026) 

The light-converging sheet thus structured is used as a constituent element of 

the surface-light source device. More specifically, as shown in Fig. 1, the surface- 
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light source device equipped with the light-converging sheet 8 structured as 
explained above, photoconductive plate 6 installed at the back side of the light- 
converging sheet and having the printed dot pattern 5 on its back surface, and the 
light source 1 installed at least on one side surface of the photoconductive plate 6, 
and with the reflection plate 3 installed at the back of the photoconductive plate 6 is 
manufactured. And in this surface-light source device, the edge line of the prism 
section in at least one of the light-converging sheets is inclined from the axial line of 
the light source. Between the light-converging sheet 8 and the photoconductive plate 
6 (Fig. 6), and on front side of the light-converging sheet 8 (Fig. 6), i.e., on the light 
emission side, at least one light diffusion sheet 4 can be installed as needed. At front 
side of the surface-light source device 7, is installed the liquid crystal display device 
2. 

(0027) 

Each constituent element of the surface-light source device 7 is explained 

below. 
(0028) 

The light-converging sheet 8 has the aforementioned structure. 

(0029) 

As for the light source 1, a cathode tube is generally used. The cathode tube 
can be a cold-cathode tube or hot-cathode tube. The size and other attributes of the 
cathode tube are not limited to specific ones. The cathode tube is installed on both 
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the right and the left side surfaces or on one of the side surfaces of the 
photoconductive plate 6. Or it can be installed on three side surfaces or four side 
surfaces of the photoconductive plate 6. 
(0030) 

The photoconductive plate 6 is made of material excellent in transparency, 
such as a glass, polycarbonate, polyester, or polymethylmethacrylate material, and 
on the its back surface, i.e., on the surface on the side of the reflection plate 3, dot 
pattern 5 is printed to induce the irregular reflection in order to make the light from 
the light source 1 uniformly emit from every area of the light emission surface. The 
thickness of the photoconductive plate 6 is not limited to a specific thickness. 
(0031) 

As for the reflection plate 3, any plate that can block the light can be used; for 

example, they are: a resin plate mixed with a white pigment; a foamed resin plate; 

a metal-deposited resin plate; a metal plate. The reflection plate 3 is installed on the 

non-emission surface of the photoconductive plate 6, so it contacts with the dot 

pattern of the photoconductive plate 6. 
(0032) 

The light diffusion sheet 4 diffuses the light so that the shape of the dot 
pattern 5 of the photoconductive plate 6 is not visible to the user, and there is a light 
diffusion agent-mixed type and there is a randomly roughened type. The thickness 
of the sheet is not limited to a specific thickness but is generally 10 /j.m or more, 
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preferably, 20-300 fxm. With the thickness less than 10 //m, a sufficient diffusion 
effect cannot be produced. The resin constituting the light diffusion sheet 4 is not 
limited to a specific type as long at it is a transparent resin. As for the transparent 
resin, polycarbonate, polyster, and polymethacrylate can be cited. As for the light 
diffusion agent, a publicly known conventional one can be used; for example, they 
are titanium oxide, glass fiber, glass beads, and silica alumina. The mixing amount 
of the light diffusion agent is preferably 5-100 parts/weight, more preferably, 10-50 
parts/weight to the 100 parts/weight of transparent resin. As for the method to form 

* 

the light diffusion sheet 4, a method to hot-press the material, a method to extrude 
the material by a T die, a flow-casting method, or any other publicly known method 
can be used. The formation method is not specifically limited to a specific method 
as long as the haze value of the sheet formed is 50 - 90%, more preferably, 70-80%. 
When the haze value is 50% or less, the light diffusion effect will be insufficient, and 
the printed dot pattern behind the display screen will be visible. Also, when the haze 
value exceeds 90%, the emission light amount is reduced, reducing the brightness 
level on the display screen. 
(0033) 

(Embodiment Example) 

The present invention is explained with reference to the embodiment 
examples below. 
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(0034) 

(Embodiment Example) 

Two types of light-converging sheet having the prism sections with a different 
shape were formed. 
(0035) 
Sheet (a) 

As shown in Fig. 4, on the light emission surface of the square sheet, multiple 
prism sections 9 having a section of isosceles with a right angle were formed in 
parallel (The apex has a right angle.). The total thickness of the sheet was 300 /urn, 
and the height of the prism section 9 was 150 fxm. The material of the sheet was 
polycarbonate with a 4.0 melt index (290° C, 1.9 kg). The prism section 9 was 
formed by a hot press method. Thus, the light-converging sheet (a) with multiple 
prism sections 9 is formed. 
(0036) 
Sheet (b) 

As shown in Fig. 5, on the light-emission surface of the square sheet, multiple 
prism sections 10 having a near right triangle section were formed in parallel. The 
apex section of the prism 10 had a curve with curvature radius 20 in its 
sectional view. The bottom section of the concavity between the adjacent prism 
sections had a curve with curvature radius 20 fj,m. The total thickness of the sheet 
was 250 /urn. The height of the prism section 10 was 120 fxm. The material of the 
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sheet is polymethylmethacrylate. Thus, the sheet (b) having many prism sections 10 
was formed. 

(0037) 

For a set of cathode tube 1, photoconductive plate 8, reflection plate 3, and of 
light diffusion sheet 4, the following were used. 
Set (A) 

Cathode tube: 3.5 mm diameter; one unit of cold-cathode tube with a 150 mm 
length. 

Photoconductive plate: 150 mm longitudinal length; 200 mm lateral length; 3.0 mm 
thickness; polymethylmethacrylate material; printed dot pattern on the bottom 
surface. 

Reflection plate: 100 ,um thickness; polycarbonate mixed with 20 parts/weight of 
titanium Oxide. 

Light diffusion sheet: polycarbonate mixed with 10 parts/weight of calcium 

carbonate. 

(0039) 

Set (B) 

Cathode tube: 5.0 mm diameter; hot-cathode tube with a 170 mm length (two 
units). 

Photoconductive plate: 170 mm longitudinal length; 230 mm lateral length; 5. 0 
thickness; polycarbonate material; printed dot pattern on the bottom surface. 
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Reflection plate: 100 fxm thickness; foamed polyethyleneterephthalate. 
Light diffusion sheet: polycarbonate mixed with 10 parts/weight of calcium 
carbonate. 

(0040) 

The light-converging sheet is formed by a laminate consisting of one or more 
sheets of each of (a) and (b). They are combined with two different sets, (A), (B), by 
positioning the light-converging sheet so that the edge line of the prism section forms 
the prescribed angle from the axial line of the cathode tube; thus, surface-light 
source devices were manufactured. More specifically, in Fig. 1 showing the basic 
structure of an edge light type surface-light source device, the cathode tube 1 as a 
light source is positioned on the side surface of the photoconductive plate 6 with the 
printed dot pattern 5 on its back surface. On the back surface of the 
photoconductive plate 6, the reflection plate 3 is installed, and the on the front 
surface of the photoconductive plate 6, the light-converging sheet 8 of the present 
invention is installed via the light diffusion sheet 4. In front of the surface-light 
source device thus manufactured, the liquid crystal display device 2 is installed. 
(0041) 

(Comparative Examples) 

Te surface-light source device was manufactured by positioning said sheet (a) 
so that its prism edge line is in parallel to the axial line of the cathode tube. 
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(0042) 

The front surface brightness level and the brightness ratio of each of 
embodiment example and the comparative example are measured. Also, their 
appearances are evaluated. The results are shown in Table 1. 



(0043) 





Embodiment Examples 


Comparative Examples 


No. 


1 


2 


3 


4 


5 - 


6 


7 


cathode 
tube sets A 
and B 


A 


A 


A 


B 


B 


A 


A 


sheets, a, b 
(number of 
sheets) 


b(I) 


a (2) 


b(2) 


a (2) 


b(3) 


a(l) 


a (2) 


* prism 
section 
angle (°) 


15 


+45, -45 


+60, -60 


+55, -55 


+30,-20,-50 


0 


0,0 


light 
diffusion 
sheet 
position 


between the 
photocon- 
ductive 
plate and 
light- 

converging 
sheet 


on the side 
of light 
emission 
surface 


between the 
photocondu 
ctive plate 
and the 
light- 

converging 
sheet 


between the 
photocondu 
ctive plate 
and the 
light- 

converging 
sheet 


on the side 
of light 
emission 
surface 


on the side 
of light 
emission 
surface 


on the side 
oflight 
emission 
surface 


front 
surface 
brightness 
(cd/m 2 ) 


530 


550 


550 


730 


725 


370 

(insufficient 
brightness) 


410 


* 

brightness 
ratio (1) 


93% 


97% 


99% 


98% 


95% 


65% 


72% 


+ 

brightness 
ratio (2) 


1 1 0% 


120% 


135% 


140% 


125% 


100% 


100% 


appearance 


0 


0 


0 


0 


0 


0 


X 

interference 
pattern 



* prism section angle: The angle at which the edge line of the prism section of the 
light-converging sheet is in parallel to the axial line of the cathode tube is defined as 
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* brightness ratio (1): The ratio to the highest brightness level out of many 
brightness levels obtained by measuring the brightness level of one light source 
device from many directions. 

brightness ratio (2): The ratio to the brightness level of the front surface of the 
surface-light source device, wherein the edge line of the prism section of one or more 
light-converging sheets is positioned in parallel to the axial line of the cathode tube 
(Other preset parameters are the same as the above.). 

(0044) 

The brightness level was measured by the aforementioned method. 

(0045) 

(Advantage) 

Since the light-converging sheet of the present invention is structured as 
explained above, the light source device using this light-converging sheet can 
converge the emitted light from the light source to the front surface of the display 
screen, effectively using the emission light to the maximum degree. Therefore, a 
bright display screen can be produced when the light-converging sheet of the present 
invention is incorporated in personal computers and wordprocessors. 
(0046) 

In the prior art, the apex angle of the prism section of the light-converging 
sheet had to be changed for every light source device (photoconductive plate and 
other constituent elements) to cope with each different light source device, the light- 
converging sheet of the present invention can be used for any type of light source 
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device without changing its type. 
(0047) 

In addition, with the light-converging sheet of the present invention, the dot 
appearance can be diffracted by combining it with the diagonally positioned sheet. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows a sectional view of the edge light type surface-light source device. 
Fig. 2 shows a planar view of the light source device. 
Fig. 3 shows a sectional view of the sheet for the light-converging sheet. 
Fig. 4 shows a sectional view of the sheet for the light-converging sheet. 
Fig. 5 shows a sectional view of the sheet for the light-converging sheet. 
Fig. 6 shows a sectional view of the edge light type surface-light source device. 
Fig. 7 shows a planar view of the light source device. 

Fig. 8 sows a sectional view of the edge light type surface-light source device. 
Fig. 9 shows a schematic diagram of the method to measure the brightness 

levels. 

Fig. 10 shows the brightness level distribution from the edge light type light 
source device. 

Fig. 11 shows the brightness level distribution from the edge light type light 
source device. 

Fig. 12 shows the brightness level distribution from the edge light type light 
source device. 
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Fig. 13 shows a sectional view of the edge light type surface-light source 
device. 

1. Light source 

2. Liquid crystal display device 

3. Reflection plate 

4. Light diffusion sheet 

5. Dot pattern 

6. Photoconductive plate 

7. Surface-light source device 

8. (a), (b), (c). Light-converging sheet 

9. (10), (11). Prism section 
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Abstract 



PURPOSE:To obtain the condenser sheet which enables the concentration of an emitted light distribution to the front 
surface of a screen by constituting the sheet of a specific square sheet, eliminates the need for setting the vertical angle of 
a prism part in compliance with the kinds of individual light emitting devices in prism working of the condenser sheet or liqht 
transmission plate and does not generate moire fringes. 

CONSTITUTION:This condenser sheet 8 consists of the square sheet formed with the many prism parts each having an 
approximately triangular shape in cross section on one surface in such a manner that the respective ridge lines are 
approximately parallel and incline with the side edges of the sheet 8. Namely, the many prism parts are so formed on one 
surface of the sheet 8 that the ridge lines of the prism parts form an angle theta with the side edges of the square sheet 
The angle theta is characteristic in a 5 deg.<=theta<=85 deg. range. ^sufficient light condensing effect is not obtainable in 
some cases if the theta exceeds 85 deg.. The moire fringes are sometimes generated by the ridge lines of the prism parts 
of the condenser sheet and the pitch lines between the dots of the liquid crystal display part if the angle theta is below 5 
deg. or above 85 deg.. The angle thetais set at the value at which the emitted light distribution is concentrated to the front 
of the screen. 



Data supplied from the esp@cenet database - 12 



- — . » V ^i* /tZ^s. i-if'&frlii 



10/23/01 2:50 Ph 



(19)B*Bft3frr (JP) 



(51) IntCl- 5 
G 0 2 F 1/1335 
C 0 9 K 19/02 



<i2) & m 4# it & m (a) 



5 3 0 



781 1 -2K 
7457 -4H 



F I 



#H¥5-203950 

(43)&R)B ¥^5^(1993) 8 £13B 



: &Mi£ Stowage 5 (£ 9 H) 



(21)tiSSS^ 



(22){iJSB 



#S¥4- 11864 



¥$4^(1992) 1£27B 



(71) tiim A 000002174 

mmwrn mm %\% 

&&^%\&Wl>hSm±^ ffl30 
-7 

(72) SSHJ^ gg^ 

gfcUfUD^ TfT AtS^t UJ 7 - 14 
(72)5£i^ /hME £ 

«8»K^fti^2-42-15 
(72)5§BJ# Affi 

< tfrfJS* 3-13-7-104 

(72)fgHjm ®± it 

^WH-P < f irjfgg 3 - 1 3 - 7 - 1 02 



(54) mwv>z>m myt^-ha^umiK^&m 



(57) mm] 

8 »t & £ t K «k O . 7 U X A^tt ->- h £>fl v» & t 




H$atts*©«Bi] 

&a*, &mmw¥fj#.\z> ao, *s-b<Dm&\z*tL 
k 

bba<, &&mw¥nmzMi&-$nrz&$t&<D>'-h 

[»#3t3] :/UXAW©««fc-5'--*©Hifik£©a 
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